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Abstract
Background:  Spontaneous adverse drug reaction (ADR) reporting is the cornerstone of
pharmacovigilance. ADR reporting with Yellow Cards has tremendously improved
pharmacovigilance of drugs in many developed countries and its use is advocated by the World
Health Organization (WHO). This study was aimed at investigating the knowledge and attitude of
doctors in a teaching hospital in Lagos, Nigeria on spontaneous ADR reporting and to suggest
possible ways of improving this method of reporting.
Methods:  A total of 120 doctors working at the Lagos State University Teaching Hospital
(LASUTH), in Nigeria were evaluated with a questionnaire for their knowledge and attitudes to
ADR reporting. The questionnaire sought the demographics of the doctors, their knowledge and
attitudes to ADR reporting, the factors that they perceived may influence ADR reporting, and their
levels of education and training on ADR reporting. Provision was also made for suggestions on the
possible ways to improve ADR reporting.
Results: The response rate was 82.5%. A majority of the respondents (89, 89.9%) considered
doctors as the most qualified health professionals to report ADRs. Forty (40.4%) of the
respondents knew about the existence of National Pharmacovigilance Centre (NPC) in Nigeria.
Thirty-two (32.3%) respondents were aware of the Yellow Card reporting scheme but only two
had ever reported ADRs to the NPC. About half (48.5%) of the respondents felt that all serious
ADRs could be identified after drug marketing. There was a significant difference between the
proportion of respondents who felt that ADR reporting should be either compulsory or voluntary
(χ2 = 38.9, P < 0.001). ADR reporting was encouraged if the reaction was serious (77, 77.8%) and
unusual (70, 70.7%). Education and training was the most recognised means of improving ADR
reporting.
Conclusion: The knowledge of ADRs and how to report them are inadequate among doctors
working in a teaching hospital in Lagos, Nigeria. More awareness should be created on the Yellow
Card reporting scheme. Continuous medical education, training and integration of ADR reporting
into the clinical activities of the doctors would likely improve reporting.
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Background
Adverse drug reactions (ADRs) are global problems of
major concern. They affect both children and adults with
varying magnitudes, causing both morbidity and mortal-
ity [1-4]. In addition to the human costs, ADRs have a
major impact on public health by imposing a considera-
ble economic burden on the society and the already-
stretched health-care systems [5,6]. Post marketing sur-
veillance of drugs is very important in analysing and man-
aging the risks associated with drugs once they are
available for the use of the general population. Spontane-
ous reporting has contributed significantly to successful
pharmacovigilance. The contribution of health profes-
sionals, in this regard, to ADRs databases is enormously
significant and has encouraged ongoing ascertainment of
the benefit-risk ratio of some drugs [7,8] as well as con-
tributed to signal detection of unsuspected and unusual
ADRs previously undetected during the initial evaluation
of a drug [9,10]. In spite of these benefits, under-reporting
remains a major draw-back of spontaneous reporting
[10,11]. It is estimated that only 6–10% of all ADRs are
reported [12,13]. This high rate of under-reporting can
delay signal detection and consequently impart negatively
on the public health.
Many factors are associated with ADRs under-reporting
among health professionals. These factors have been
broadly classified as personal and professional character-
istics of health carers, and their knowledge and attitudes
to reporting [11]. Inman [14] has summarized these fac-
tors as the 'seven deadly sins'. His description of the 'sins'
include: attitudes relating to professional activities (finan-
cial incentives: rewards for reporting; legal aspects: fear of lit-
igation or enquiry into prescribing costs; and ambition to
compile or publish a personal case series) and problems
associated with ADR-related knowledge and attitudes
(complacency: the belief that very serious ADRs are well
documented by the time a drug is marketed; diffidence: the
belief that reporting an ADR would only be done if there
was certainty that it was related to the use of a particular
drug; indifference: the belief that the single case an individ-
ual doctor might observe could not contribute to medical
knowledge; and ignorance: the believe that it is only neces-
sary to report serious or unexpected ADRs), and excuses
made by professionals (lethargy: the procrastination and
disinterestedness in reporting or lack of time to find a
report card and other excuses). Lopez-Gonzalez et al [11],
in their review of determinants of ADRs under-reporting
from the global perspective, have shown that three of the
seven 'sins' proposed by Inman that are associated with
professional activity (financial incentives, fear and ambi-
tion to publish) seem to contribute less significantly to
under-reporting. Insecurity (the belief that it is nearly
impossible to determine whether or not a medicine is
responsible for a particular ADR) is another factor associ-
ated with under-reporting [11] but was not proposed by
Inman. It therefore appears that factors that promote
under-reporting may vary from one country to another.
The determinants of ADRs under-reporting have not been
extensively studied in Africa. Only two studies have ana-
lysed these factors in African countries [15,16]. A previous
study from Nigeria has indicated inadequate knowledge
of resident doctors about ADRs [17]. However, the study
excluded other cadres of doctors, it did not evaluate atti-
tudes that were associated with under-reporting and did
not assess the in-depth knowledge of the doctors about
ADRs reporting.
This study was therefore aimed at investigating the knowl-
edge and attitudes of doctors to ADR reporting in a teach-
ing hospital in Lagos, Nigeria and to suggest possible ways
of improving spontaneous reporting based on our find-
ings.
Methods
Setting
The study was conducted at the Lagos State University
Teaching Hospital (LASUTH) in Nigeria. This is one of the
two teaching hospitals in Lagos that provide both medical
and dental care in the entire specialty to over 15 million
populations in Lagos State. Altogether, over a hundred
doctors; consisting of interns, medical officers, residents
and consultants work in the hospital. Medical and dental
care services at the LASUTH are free of charge and this ena-
bles the hospital to enjoy a very high patronage. LASUTH
has an ADR Monitoring Committee that is charged with
the responsibility of reviewing all suspected cases of ADRs
and forwarding the list of confirmed cases to the National
Pharmacovigilance Centre (NPC).
Design and study population
This is a cross-sectional study involving 120 doctors who
were surveyed with a questionnaire (Additional file 1).
The questionnaire was adapted from the previous studies
that assessed attitudes of medical practitioners and phar-
macists to ADR reporting in the United Kingdom [18-21]
with a little modifications to suit the Nigerian environ-
ment. The questionnaire was structured to obtain the
demographics of the doctors, information about their
knowledge of ADR reporting, attitudes to reporting, fac-
tors that they perceived may influence reporting, and their
levels of education and training on ADR reporting. Provi-
sion was also made for suggestions on possible ways to
improve ADR reporting. A list of hypothetical cases of sus-
pected ADRs with the culprit drugs (palpitation to arte-
mether/lumefantrine (coartem®), jaundice to frusemide,
hiccups to enalapril, fixed drug eruption to co-trimoxa-
zole or sulphadoxine/pyrimethamine, gastrointestinal
bleeding to diclofenac and thrombocytopenia to heparin)BMC Clinical Pharmacology 2009, 9:14 http://www.biomedcentral.com/1472-6904/9/14
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was provided in the questionnaire to assess the practical
and in-depth knowledge of ADR reporting by the doctors.
Data collection
The questionnaire was validated through a pilot study of
20 randomly selected doctors (both medical and dental)
from another teaching hospital, the Lagos University
Teaching Hospital (LUTH), Idiaraba.
The questionnaire was distributed through the various
Heads of Department and was allowed to stay with the
doctors for 4 weeks so as to allow them enough time to
attend to the questions. While retrieving the question-
naire the same copy was re-administered to those who
could not produce the previous copy given to them. This
is to encourage non-respondents to participate in the
study. The re-administered questionnaire was filled in and
returned the same day unless the doctor was no longer
interested in the study.
The Ethics committee of LASUTH approved the study.
Statistical analysis
Data were analysed using SPSS version 13. Results are pre-
sented as mean ± standard deviation for quantitative var-
iables, median with inter-quartile range (IQR) for time
related variables and numbers with percentages or graphic
presentations for categorical variables. The relationship
between the position of the respondents and their general
knowledge of ADRs or their in depth knowledge of the
illustrated hypothetical cases was determined by using a
chi-square at P < 0.05 significant level.
Results
Demographics
Of the 120 questionnaires distributed, 99 were duly filled
and returned thus giving a response rate of 82.5%. The
characteristic features of the respondents are shown in
Table 1.
Doctors' knowledge of ADR reporting scheme and 
pharmacovigilance
The vast majority of the respondents (89, 89.9%) knew
that, as doctors, they could report ADRs. Dentists (61,
61.6%), nurses (63, 63.6%) and pharmacists (63, 63.6%)
were also considered capable of reporting ADRs. Individ-
ual persons (42, 42.5%) and physiotherapists (14,
14.1%) were considered the least important people to
report ADRs. About half of the respondents (51, 51.5%)
were aware of the existence of NPC in Nigeria among
whom 20 (39.2%) correctly identified Abuja as the office.
Less than a half (32, 32.3%) of the respondents was aware
Table 1: The demographics and characteristic features of the respondents
Characteristics Values
Median age (years) 36 (IQR 32–40)
Median year of first degree qualification (years) 10 (IQR 4–15)
Median year of practice in a teaching hospital (years) 3 (IQR 1.5–7.0)
Male: female ratio 59: 40
Cadre
Interns 30 (30.3%)
Junior residents 29 (29.3%)
Consultants 22 (22.2%)
Senior residents 18 (18.2%)
Country of undergraduate education
Nigeria 84 (84.8%)
Abroad 15 (15.2%)
Additional qualifications 37 (37.4%)BMC Clinical Pharmacology 2009, 9:14 http://www.biomedcentral.com/1472-6904/9/14
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of the Yellow Card reporting scheme in Nigeria among
whom only two had ever reported ADRs with a Yellow
Card submitted to the NPC. The reporting was done only
once by each of the respondents. The purposes of Yellow
Card reporting scheme were incorrectly identified by the
respondents as to identify safe drugs (35, 35.4%) and to
calculate incidence of ADRs (25, 25.3%). Contrarily, the
purposes of Yellow Card scheme were correctly identified
by the respondents as to identify previously unrecognised
reactions (44, 44.4%), to serve as a source of information
about the characteristics of reactions (34, 34.3%) and to
compare the adverse effects of drugs within the same ther-
apeutic class (30, 30.3%). Most of the respondents knew
that all ADRs should be reported to newly marketed drugs
(92, 92.9%), and serious reactions should be reported for
established products (88, 88.9%). When compared with
the position/level of the respondents, there was no signif-
icant difference in reporting ADRs to newly marketed
drugs (χ2 = 3.7, P = 0.49) and serious reactions to estab-
lished products (χ2 = 5.1, P = 0.28). When compared with
the responses for serious reactions to established prod-
ucts, a significantly higher number of the respondents
knew that all reactions should be reported for over the
counter (OTC) drugs (65/99; χ2 = 4.6, P = 0.03) and topi-
cal agents (63/99; χ2 = 2.25, P = 0.04), but the difference
was not significant for vaccines (84/99; χ2 = 1.4, P = 0.27),
herbal medicines (68/99; χ2 = 0.14, P = 0.72), antibiotics
(89/99; χ2 = 0.01, P = 0.93), antimalarials (66/99; χ2 = 0.1,
P = 0.75) reporting.
Attitudes to reporting ADRs
Sixty-four respondents (64.6%) felt that ADR reporting
was a professional obligation, 63 (63.6%) felt that all seri-
ous ADRs could be identified after a drug had been mar-
keted and that one report made no difference to the
Yellow Card reporting scheme. About half (52, 52.5%) of
the respondents opined that ADR reporting should be
compulsory, 36 (36.4%) stated that ADR reporting should
be voluntary and 11 (11.1%) were either unsure or not
responding. There was a significant difference between the
proportion of respondents that felt ADR reporting should
be either compulsory or voluntary (χ2 = 38.9, P < 0.001).
A very few respondents felt ADR reporters should be
remunerated (22, 22.2%), have their identity hidden (18,
18.2%) and also the identity of the prescribers hidden (4).
The two respondents that had alerted NPC of ADR with a
Yellow Card were clear of what should be reported, how-
ever they both found the form too complex to fill.
Factors influencing ADR reporting
The respondents were encouraged to report ADRs if the
reaction was serious (77, 77.8%) and unusual (70,
70.7%) in nature. Other factors that would influence ADR
reporting include if the reaction was to a new product (58,
58.6%), certainly that the reaction was truly an ADR (45,
45.5%), and if the reaction was well recognised for a par-
ticular drug (46, 46.5%). Contrarily, those factors that
would discourage the respondents from reporting ADRs
are listed in Table 2. The fear of the report being wrong
(47, 47.5%) was the most discouraging factor.
From the list of hypothetical cases of ADRs illustrated to
the respondents, only five examples listed in Table 3 were
considered reportable to the NPC. Palpitation to coartem®
(58/98, 59.2%), skin rashes to roxithromycin (54/98,
55.1%) and jaundice to frusemide (53/98, 54.1%) would
Table 2: Factors that may discourage doctors from reporting adverse drug reaction
Factora Agree Disagree
Concern that the report may be wrong 47 (47.5%) 52 (52.5%)
Lack of time to fill in a report and a single unreported case may not affect ADR database 37 (37.4%) 62 (62.6%)
Level of clinical knowledge makes it difficult to decide whether or not an ADR has occurred 36 (36.4%) 63 (63.6%)
Lack of time to actively look for an ADR while at work 33 (33.3%) 66 (66.7%)
Don't feel the need to report well recognised actions 27 (27.2%) 72 (72.2%)
The absence of fee for reporting 18 (18.2%) 81 (81.8%)
Concern that a report will generate an extra work 15 (15.2%) 84 (84.8%)
Fear of the negative impact the report may have on the company that produced or marketed the drug 15 (15.2%) 84 (84.8%)
Lack of confidence in discussing the ADR with other colleagues 12 (12.1%) 87 (87.9%)
a Number of doctors responding (n = 99).BMC Clinical Pharmacology 2009, 9:14 http://www.biomedcentral.com/1472-6904/9/14
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Table 3: Proportion of respondents that would report hypothetical cases of ADRs in line with the National Pharmacovigilance Centre 
reporting criteria
Reactiona Yes No Don't know
Palpitation with Coartem® (Yes)b 58 (59.2%) 20 (20.4%) 20 (20.4%)
Skin rashes with roxithromycin (Yes)b 54 (55.1%) 26 (26.5%) 18 (18.4%)
Jaundice with frusemide (Yes)b 53 (54.1%) 21 (21.4%) 24 (24.5%)
Thrombocytopenia with heparin (Yes)b 39 (39.8%) 36 (36.7%) 23 (23.5%)
Hiccup with enalapril (No)b 36 (36.7%) 29 (29.6%) 33 (33.7%)
Gastrointestinal bleed with diclofenac (Yes)b 35 (35.7%) 41 (41.8%) 22 (22.4%)
Headache with isordil dinitrate (No)b 33 (33.7%) 41 (41.8%) 22 (22.4%)
a Number of doctors responding (n = 98), b Response refer to standard NPC reporting in Nigeria.
Table 4: Suggested methods of improving ADRs reporting
Methods Frequency (n = 98) Percentage (%)
Continuous medical education, training and refresher study 94 95.9
Instituting and encouraging feedback between patients prescribers and dispensers of drugs 69 70.4
Reminders and increased awareness from the ADR Monitoring Committee 67 68.4
Increasing awareness among other professionals that they could report ADRs 62 63.3
Increased collaboration with other healthcare professionals 58 59.2
More publicity about reporting scheme in local journals 56 57.1
Encouragement from the ADR Monitoring Committee and various head of departments 49 50.0
Having an ADR specialist in every department 46 46.9
Encouraging on-line or telephone reporting 45 45.9
Alerting all outpatients to watch out for possible ADR when prescribing new drugs 44 44.4
Remuneration for every reported case of ADR 28 28.6
Spending more time on the wards with patients 26 26.5
Making reporting a professional obligation 25 25.5
Incentives to every outpatient that report ADR 21 21.4
Leaving Yellow Cards on the ward for easy accessibility 6 6.1BMC Clinical Pharmacology 2009, 9:14 http://www.biomedcentral.com/1472-6904/9/14
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be reported more frequently. A significantly higher pro-
portion of the respondents would report fixed drug erup-
tion to co-trimoxazole and sulphadoxine/pyrimethamine
than hiccup to enalapril (χ2 = 12.5, P = 0.02). There was
no significant difference in the proportion of respondents
that would report fixed drug eruption to co-trimoxazole
and sulphadoxine/pyrimethamine and headache to isor-
dil dinitrate (χ2 = 2.2, P = 0.68).
Education and training on ADRs
Only one respondent had received training on how to
report ADR with a Yellow Card. However, the respondent
did not mention where the training was received. The
majority of the respondents (98, 98.9%) are willing to
undergo training on how to recognise ADRs and how to
report them with a Yellow Card.
Improving ADRs reporting
The various methods suggested by the respondents to
improve ADR reporting are presented in Table 4. Contin-
uous medical education, training and refresher courses
(94, 95.9%) were the methods mostly recommended.
Leaving the Yellow Card on the ward for easy accessibility
(6) was considered the least important method.
Discussion
This study has shown inadequate knowledge of doctors
about ADRs and reporting similar to the previous reports
among resident doctors in Nigeria [17] and doctors in
many countries across Europe [18,22-24], America
[25,26] and Asia [27,28]. Perhaps, the undergraduate
training in pharmacovigilance and medicine risk percep-
tions may be either insufficient or improperly delivered to
prepare the doctors for the task of ADR monitoring and
reporting in their future career.
Spontaneous ADR reporting by other health professionals
and individuals is practiced in many countries [29-31]
and it is recommended by the NPC [32] but not recog-
nised by the respondents. This is reflected in their low per-
centages that considered individuals and physiotherapists
qualified to report ADRs. A significant number of the
respondents were not aware of the existence of a national
pharmacovigilance centre in Nigeria and amongst those
who were aware, only 39.2% were able to correctly iden-
tify Abuja as the office. Lack of knowledge of where ADRs
should be reported would automatically affect reporting,
therefore, awareness programmes; through publicity,
would appear necessary to improve ADR reporting in
Nigeria.
The general lack of awareness of ADR reporting system in
Nigeria was reflected by the 63.4% of the respondents
who did not know about the existence of a Yellow Card
reporting scheme coupled with the fact that only two
respondents had ever reported ADRs with a Yellow Card.
This proportion is rather very low when compared to a
similar reporting scheme among doctors in the United
Kingdom [19], America [25], Netherland [33], Spain [34],
China [28] and India [35]. The differences in the reporting
rates may be attributed to the priority, attention and com-
mitment given to pharmacovigilance by the government
of these countries. Such attitudes need to be emulated by
the Nigerian government.
When we compared the factors that may influence report-
ing by the respondents with those reported by Lopez-
Gonzalez et al [11], the results were similar. Our study has
shown that, like most countries around the world, igno-
rance (not feeling the need to report well recognised reac-
tion), diffidence (concern that the ADR report may be
wrong) and indifference (lack of time to fill in a report
and a single unreported case may not affect ADR data-
base) (Table 2) would significantly influence ADR-report-
ing among the doctors working in a Nigerian teaching
hospital. However, complacency, fear, financial incentives
and bureaucracy involved in filling in the Yellow Card
would have a little influence on the respondents to report
ADRs. Therefore ADR under-reporting in Nigeria appears
to be associated more with knowledge gaps and attitudes
of the doctors rather than with personal and professional
characteristics reported in other studies [18,19,36,37].
Previous studies have shown that distribution and availa-
bility of Yellow Cards to the doctors increase ADRs report-
ing [22,38] but unfortunately, a very high proportion of
the respondents did not consider this as an important
means of improving reporting.
Most of the respondents were willing to report reactions
to newly marketed drugs and serious reactions to estab-
lished products because they perceived post-marketing
surveillance as an important part of pharmacovigilance.
Globally, vaccines and antibiotics are among the leading
causes of ADRs, especially in children [39-42]. In addition
to antibiotics, herbal medicines and antimalarial drugs
have contributed significantly to ADRs in Nigeria [39];
this may therefore explain the higher number of respond-
ents who would report serious ADRs to these drugs when
compared with OTC drugs and topical agents. Post mar-
keting drug surveillance encouraged ADR reporting if
reaction was serious and unusual in nature. These encour-
aging factors were recognised by over 70% of the respond-
ents. The NPC is known not to receive reports of proven
reactions [32]. The respondents may probably not be
aware of this as 46.5% of them would report a well recog-
nised reaction to a particular drug.
Anxiety of respondents not to appear incompetent or
become subject of ridicule may cause them to want to
report only ADRs that they consider certainly were caused
by a drug. Such fear may probably explain the 45.5%
respondents with this response which is a consistent find-BMC Clinical Pharmacology 2009, 9:14 http://www.biomedcentral.com/1472-6904/9/14
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ing in other studies [18,21]. The need to allay this fear,
through sensitisation and pharmacovigilance education
by NAFDAC, cannot be over-emphasized.
The five hypothetical examples of ADRs reportable to
NPC were recognised by 30% to 50% of the respondents.
These values are rather low. Palpitation with the use of
coartem, skin rashes to roxithromycin, and jaundice to
frusemide were more recognised than thrombocytopenia
to heparin and gastrointestinal bleeding to diclofenac as
unusual reactions. The NAFDAC may need to formulate a
guideline for health professionals to improve recognition
of unusual ADRs.
Educational intervention has been shown to improve
ADR reporting in Portugal [43] and Rhode Island in the
USA [36]. Education and training on spontaneous ADR
reporting and how to use the Yellow Card is very necessary
among the doctors since only one respondent had ever
received such training. Almost all the respondents showed
interest in education and training. Continuous Medical
Education, training and refresher courses were the most
cited means of improving ADR reporting. This certainly
shows that the doctors are willing to improve their knowl-
edge of ADR reporting and increase their participation in
the Yellow Card reporting scheme if education and aware-
ness on the reporting scheme is instituted in the hospital.
The other methods recommended by the respondents
such as instituting and encouraging feedback between
patients, prescribers and dispensers of drugs, receiving
reminders and increased awareness from ADR Monitoring
Committee, and increasing the awareness of other health-
care professionals on reporting ADRs are very important
and can certainly be considered as examples of a good
practice that should be instituted in the hospital. Most of
the factors considered unimportant to improve ADR
reporting (Table 4) had been implemented in the devel-
oped countries and have yielded good results
[14,18,19,44]. Efforts should be made at implementing
these methods in the teaching hospital.
The objective of this study was to evaluate the attitudes
and knowledge of doctors in a teaching hospital in Lagos,
Nigeria to spontaneous ADR reporting. However, this
study was limited by not comparing the attitudes and
knowledge of the doctors with their years of practice and
position/level. This is likely to be addressed in our future
studies. It would be logical to extend this study to other
teaching hospitals in Nigeria to enable us generalise our
findings.
Conclusion
There are gaps between knowledge and ADRs reporting
among doctors working in a teaching hospital in Lagos,
Nigeria. These gaps need to be filled by improved training
in pharmacovigilance and risk perceptions of drugs. It
may take the doctors some time to fully accept ADR
reporting as a role if continuous medical education,
reminders and awareness on the Yellow Card reporting
scheme are not instituted in the hospital. Attitudinal and
cultural changes, whereby ADR reporting is seen as an
integral part of the clinical activities of the doctors, are
very necessary for a long term improvement of ADR
reporting.
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